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DETAILED ACTION 



1 . This action is in response to the amendment filed on 4/5/07. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Objections 

3. Claims 1, 2, 18, 19, and 22-25 are objected to because of the following informalities: In 
claim 1, line 36 delete "surface of the integrated printed boards" and insert therein - - surfaces of 
the integrated printed boards - Appropriate correction is required. 



Claim Rejections - 35 USC §103 
4, Claims 1, 2, 22-24, 26, and 28-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gerber et al. (U.S. Patent 5,401,913) in view of either one of Bohn (U.S. 
Patent 6,537,412) or Johnston (U.S. Patent 5,153,050) and Daigle et al. (U.S. Patent 5,046,238), 
Enomoto et al. (WO 98/56220 with U.S. Patent 6,518,513 used as a translation), and optionally 
Fukukawa (JP 08293677 and see also the abstract). 

Gerber et al. disclose a method for manufacturing a multilayer circuit board. Gerber et al. 
teach forming a single circuit board by providing an insulating layer (e.g. 10 of Figure 1) (i.e. a 
core material), forming a conductor layer (e.g. copper foil) on one side of the insulating layer 
(e.g. 12 of Figure 1), forming a via hole (e.g. 18 of Figure 5) (e.g. formed by laser processing) 
through the insulating layer to the conductor layer, filling at least part of the via hole with a first 
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plated conductor material (e.g. 20 of Figure 6), forming a conductive bump (e.g. 22 of Figure 8) 
on the first conductor material from a second conductive material such that the bump projects 
from the upper surface of the insulating substrate, placing an epoxy resin adhesive bonding layer 
(e.g. 24 of Figure 9) substantially on the entire surface of the insulating layer so as to cover the 
conductive bump, and etching the conductor layer to form a conductor circuit (e.g. 12 and 16 of 
Figures 6 and 7) (Figures 1-8 and Column 3, line 68 and Column 4, lines 1, 9-12, 42-43, 54-58, 
and 63-68 and Column 5, lines 1-5, 1 1-13, and 15-21). Gerber et al. teach manufacturing a 
muhilayer circuit board by applying heat and pressure to a multilayer stack comprising a 
plurality of single circuit board layers (as described above) and a single circuit board layer 
having a lower and outermost of the multilayer stack, unetched copper conductor layer (e.g. 50 
of Figure 9) to form a multilayer circuit board wherein the conductive bump of each circuit board 
is connected to the conductor circuit of an adjacent circuit board by piercing through the 
adhesive bonding layer (Figures 9 and 10 and Column 5, lines 46-55 and 61-68 and Column 6, 
lines 1-3 and 12-21 and Column 7, line's 18-28). 

It is noted Figures 9 and 10 of Gerber et al. do not depict an upper outermost copper 
conductor layer. However, Gerber et al. teach the multilayer circuit board of Figure 9 is 
connected on its upper side to substrates including a copper conductor layer to form an 
electrically interconnected integral, operable multilayer circuit board (Figure 1 1 and Column 1, 
lines 36-41 and Column 5, lines 63-68 and Column 6, lines 1-3 and 58-65 and Column 7, lines 
18-23 and 36-38). Furthermore, Bohn and Johnston both disclose the well known method for 
forming a multilayer printed circuit board includes providing a stack of printed boards layers, i.e. 
insulating layers having conductors thereon, placing outermost conductor layers (e.g. copper 
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foils) covering the entire surface of the outermost printed circuit boards on the stack, interposing 
adhesive layers between all of the individual layers including the outermost conductor layers and 
outermost printed circuit boards, laminating the stack to form a multilayer printed circuit board, 
and then etching the outermost conductor layers to form conductor circuits and thus, provide an 
integral, operable multilayer circuit board (Figure 1 and Column 1, Unes 27-28, 50-54, and 65-66 
and Column 3, lines 49-58 of Bohn and Figure 1 and Column 1, lines 11-19 and Column 4, lines 
23-57 of Johnston). Bohn additionally teaches that in forming a multilayer circuit board the 
internal circuit board structures may be any that are desired it being only essential that the outer 
sides are covered by conductor layers (Column 1, lines 27-28 and Column 3, lines 56-58). Thus, 
it would have been obvious to one of ordinary skill in the art at the time the invention was made 
to include on the multilayer circuit board taught by Gerber et al. (See Figure 9) during pressing 
an upper outermost conductor layer (e.g. copper foil) covering the entire surface of the 
uppermost insulating layer and a layer of interposed adhesive bonding layer between the two 
such that after pressing the conductive bump of the uppemiost insulating layer is connected to 
the outermost conductor layer by piercing through the adhesive bonding layer to form an 
integral, operable (i.e. electrically interconnected) conventional multilayer circuit board substrate 
wherein the upper and lower outermost conductor layers are etched following pressing to form 
conductor circuits as including upper and lower outermost conductor layers which are etched 
after pressing was the well known technique in the art for forming muhilayer circuit boards of 
the type required by Gerber et al. as shown for example by either one of Bohn or Johnston. ^ 

As to the limitation that the conductive bump of the uppermost insulating layer pierce the 
layer of adhesive and electrically connect to the outermost copper foil, as set forth above Gerber 
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et al. as modified by Bohn or Johnston is considered to result in an upper outermost conductor 
layer (e.g. copper foil) covering the entire surface of the uppermost insulating layer and layer of 
interposed adhesive bonding layer including pressing the conductive bump of the uppermost 
insulating layer through the adhesive bonding layer to connect with the outermost conductor 
layer as the conductive bump of the uppermost insulating layer (56 and 48 of Figure 9) must 
connect with the uppermost copper foil to be electrically interconnected. In the event it is shown 
that Gerber et al. as modified by Bohn or Johnston does not necessarily result in the conductive 
bump of the uppermost insulating layer piercing the layer of adhesive and electrically connecting 
to the outermost copper foil the following rejection would apply. Gerber et al. teach the 
multilayer circuit board of Figure 9 is connected on its upper side to substrates including a 
copper conductor layer to form an electrically interconnected multilayer circuit board. It is 
considered well taken in the art of forming an electrically interconnected multilayer printed 
wiring board comprising a circuit board substrate having conductive bumps (similar to that 
described by Gerber et al.) and upper and lower, outermost copper foil conductive layers bonded 
to the circuit board substrate through a layer of adhesive that the conductive bumps pierce the 
adhesive and connect with the copper foil conductive layers as shown optionally by Fukukawa et 
al. such that the multilayer printed wiring board is electrically interconnected throughout (See the 
abstract) . It would have been obvious to one of ordinary skill in the art at the time the invention 
was made that pressing an upper outermost conductor layer (e.g. copper foil) covering the entire 
surface of the uppermost insulating layer including a conductive bump and a layer of interposed 
adhesive bonding layer as taught by Gerber et al. as modified by either one of Bohn or Johnston 
would have included the conductive bump of the uppermost insulating layer connecting with the 
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outermost conductor layer by piercing through the adhesive bonding layer as was well taken for 
forming the multilayer circuit board which is electrically interconnected throughout as shown 
optionally by Fukukawa et al. 

Additionally, it is noted Gerber et al. do not specifically teach depositing the first 
conductor material such that the entire conductor is substantially flat and recessed fi"om the upper 
surface of the insulating substrate. However, Gerber et al. do teach the combination of first 
conductor material and second conductor material extends above the upper surface of the 
insulating substrate to form an electrical interconnection with a conductor layer of an additional 
circuit board (Column 4, line 68 and Column 5, lines 1-5). Daigle et al. disclose a method for 
manufacturing a multilayer circuit board wherein the multilayer comprises single circuit board 
insulating substrate layers having via holes filled with first and second conductor materials, the 
first conductor material deposited in an amount that the entire first conductor is recessed fi'om 
the upper surface of the insulating substrate while the second conductor material is formed with a 
rounded end extending above the upper surface of the insulating substrate for forming an 
electrical interconnection with the conductor layer of an additional circuit board (Figure 4 and 
Column 2, lines 36-39 and Column 4, lines 8-15). Absent any unexpected results, it would have 
been well within the purview of one of ordinary skill in the art at the time the invention was 
made to deposit the first and second conductor materials taught by Gerber et al. in an amount that 
the entire first conductor is substantially flat and recessed fi-om the upper surface of the 
insulating substrate while the second conductor material is formed with a rounded end extending 
above the upper surface of the insulating substrate for forming an electrical interconnection with 
the conductor layer of an additional circuit board as this was a well known and conventional 
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technique for forming a combination electrical interconnection of a first and second conductor 
material in the same art as shown for example by Daigle et al., only the expected result of 
forming an electrical interconnection achieved. 

Gerber et al. is silent as to a specific teaching of forming the insulating substrate from 
glass-cloth epoxy, it being noted Gerber et al. is not limited to any material. Enomoto et al. 
disclose a method for manufacturing a multilayer circuit board. Enomoto et al. teach forming a 
single circuit board by providing an insulating layer (e.g. formed of glass cloth epoxy resin) (e.g. 
40 of Figures 3 and 7), forming a conductor layer (e.g. copper foil) on one side of the insulating 
layer (e.g. 42 of Figures 3 and 7), forming a via hole (e.g. 40a of Figures 3 and 7) (e.g. formed by 
laser processing) through the insulating layer to the conductor layer, filling at least part of the via 
hole with a first electroplated conductor material (e.g. 46 of Figures 3 and 7) (e.g. copper), 
etching the conductor layer to form a conductor circuit (e.g. 32a of Figures 4 and 8), forming a 
conductive bump (e.g. 38a of Figure 4 and 460 of Figure 7) on the first conductor material from 
a second conductive material having a low melting point (e.g. tin) such that the bump projects 
from the upper surface of the insulating substrate, and placing a bonding layer (e.g. 34 of Figure 
4 and 80 of Figure 8) over the conductive bump. Enomoto et al. teach manufacturing a multilayer 
circuit board by applying heat and pressure to a multilayer stack of single circuit board layers (as 
described above) (Figures 3-5, 7, and 8 and Column 7, line 54-67 and Column 8, hnes 8-9, 37- 
39, and 55-57 and Column 9, lines 15-65 and Column 10, lines 10-21 and 42-57 and Column 11, 
lines 32-35 and 58-67 and Column 12, lines 1-61). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to form the insulating layer taught by 
Gerber et al. from any well known and conventional insulating substrate material such as glass- 
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cloth epoxy as shown for example by Enomoto et al. as only the expected results would be 
achieved. 

Regarding claims 22, 23, 28, and 29, Gerber et al. teach the first and second conductor 
materials may comprise tin (Column 5, lines 25-27 and Column 7, lines 18-23). In the event it is 
shown Gerber et al. do not expressly teach the use of tin as the first and second conductor 
materials the following rejection applies. It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to form the first and second conductor materials in 
Gerber et al. as modified by either one of Bohn or Johnston and Daigle et al,, Enomoto et al, and 
optionally Fukukawa et al. fi^om any well known and conventional materials such as copper or 
tin as shown for example by Enomoto et al. as only the expected results would be achieved. 
5. Claims 18, 19, and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gerber et al. either one of Bohn or Johnston and Daigle et al., Enomoto et al., and optionally 
Fukukawa as applied to claims 1, 2, 22-24, 26, and 28-30 above, and further in view of Kimura 
et al. (U.S. Patent 6,376,782). 

Gerber et al. either one of Bohn or Johnston and Daigle et al., Enomoto et al., and 
optionally Fukukawa as applied above teach all of the Umitations in claims 18, 19, and 27 except 
for a specific teaching of forming on the etched conductor circuits, i.e. lands, of the outermost 
layer of the multilayer printed circuit board a resist fihn having openings over the conductor 
circuits with a pin connected therethrough. Kimura et al. are exemplary in the art of forming on 
a multilayer circuit board input and output pin terminals for connecting the multilayer circuit 
board with other integrated circuits through a method conprising applying a resist film over the 
outermost layer of the multilayer circuit board having openings over conductor circuits present 



Application/Control Number: 10/030,435 Page 9 

Art Unit: 1733 

on the outermost layer and connecting pins to the conductor circuits through the openings to 
function as the input and output terminals (Figure IB and Column 3, hnes 58-67 and Column 4, 
lines 1-3). It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to form on the etched conductor circuits, i.e. lands, of the outermost layer of the 
multilayer circuit board taught by Gerber et al, as modified by either one of Bohn or Johnston 
and Daigle et al.,'Enomoto et al., and optionally Fukukawa input and output pin terminals using 
the method shown by Kimura et al. such that the muhilayer circuit board may be connected to 
other integrated circuits. 

6. Claims 25 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gerber 
et al. either one of Bohn or Johnston and Daigle et al., Bnomoto et al., and optionally Fukukawa 
as appUed to claims 1, 2, 22-24, 26, and 28-30 above, and further in view of Reavill et al. (U.S. 
Patent 4,290,838). 

Gerber et al. either one of Bohn or Johnston and Daigle et al., Enomoto et al., and 
optionally Fukukawa as applied above teach all of the limitations in claims 25 and 31 except for 
a specific teaching of performing the pressing .under vacuum. It is well taken in the art of 
pressing and bonding circuit board layers to form a muhilayer circuit board to perform the 
pressing under vacuum to remove any air from within the board as shown by the background of 
Reavill et al. (Column 1, hnes 12-41). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to perform the pressing as taught by Gerber et al. as 
modified by either one of Bohn or Johnston and Daigle et al., Enomoto et al., and optionally 
Fukukawa under vacuum as was well taken in the art to remove air from the board as shown by 
Reavill et al. 
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Response to Arguments 
7. Applicant's arguments with respect to claims 1, 2, 18, 19, and 22-31 have been 
considered but are moot in view of the new ground(s) of rejection. 

The rejections above address appUcants amendment to claim 1 requiring "integrating the 
second printed board, the printed board with the conductor circuit, and the outermost copper foil 
by heating and one time of pressing such that the conductive bump in each printed board pierces 
through the corresponding bonding layer covering the conductive bump and is electrically 
connected to corresponding one of the conductor circuit and the outermost copper foil" and 
appUcants argument that "Accordingly, even the combination of Gerber et al. Bohn and 
Johnston does not teach or suggest ''stacking an outermost copper foil on the bonding layer of 
the printed board with the conductor circuit" and "integrating the second printed board, the 
printed board with the conductor circuit, and the outermost copper foil by heating and one time 
of pressing such that the conductive bump in each printed board pierces through the 
corresponding bonding layer covering the conductive bump and is electrically connected to 
corresponding one of the conductor circuit and the outermost copper foil,'' as recited in Claim 
1". 
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Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, TfflS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time poUcy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
filial action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John L. Goff whose telephone number is (571) 272-1216. The 
examiner can normally be reached on M-F (7: 15 AM - 3:45 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on (571) 272-1226. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or PubUc PAIR. Status information for unpublished 
appUcations is available through Private PAIR only. For more information about the PAIR . 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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